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Study on anti-knock quality strategies of two-stroke kerosene engine

DING Changlu, YANG Haiqing, CHEN Fangchao

(College of Energy and Power Engineering.,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: An one-dimensional performance simulation was made to solve the problem
that the knock limited power of a 2-stroke aviation engine decreases due to the use of aviation
kerosene. Several technical measures were proposed to boost the knock limited power of en-
gine. Under the rated condition that specific fuel consumption and exhaust temperature did
not deteriorate, adding anti-knock additive, decreasing compression ratio and retarding igni-
tion timing mitigated the knock tendency after using kerosene as the fuel instead of gasoline.
Enlarging cylinder diameter and decreasing the Air-fuel ratio were beneficial to the recovery
of knock limited power of engine. Result showed that, after optimization, the engine re-
gained 96 % of original output power. The specific fuel consumption increased by 19% and
exhaust temperature increased by 57 K. The research results provide the basis for perform-

ance optimization and work reliability of two-stroke kerosene engine.

Key words: two-stroke engine; low-octane fuel; anti-knock quality;

one-dimensional performance simulation; performance optimization
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Table 1 Main parameters of original engine
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Table 2 Calibration results of engine knock limit point

- B0 K 1 B

5 8 UIEEKIEN

# 3 / (r/min) 5800 5800
TR/ % 42 42
HI4E/(N/m) 43.9 42.9
Y13/ kW 26. 66 26
HRIER K, 172 90
AR/ (g/ (kW + h) 462 456

g5 b AR 4R A) DLl L SE M R R Bl
BLIHR AR R AT LA DA B Oy 3 itk 1 77 % 5 0000 A0
Ak .
3.2 BEWMRMRNIER

K LA ARG & S A 7™ 4 7% L PR
il 7 A T (g 3l 6 000 v/mins, jif 7] FF BE 2
100 %0 (% B M BE . 38 8 80 B0 B8 R Jon 1) 9
RURBEFT A TR 40 L 23 0% HERRT 42 S5 15 it . 43 At
X S HO K B B R T 7% R I 0 5 B
M S B0 & WL RS T00 T i 1 58 35 3 i
FE H AN %t 2 AR R ) A TE HE AU L Il R R
EFRARA B AL .
3.2.1  ASCKEERT S R4 X R B BE 5

SRR R G R 5 B, (B
PLZS 0 s R 52 T 00 T 3045 R A [ 36 3k
T2 TEAR KA HE R Bl s KB A BT
R BB By 28 R0 45 52 e EOTE e AR R AHE RO
JER B, A s KB A Ak 2 4R AT B e B b T
IR R iR A A Z BB EAE R R S8k 8
B 2 M0 ) 185 000 7 A Al 2 BOAS A2 1 T 4

TR ET M Al HER B — 1670 . 4% 52 B4 H
&Ko MBI SECE R RXT LR 3 PR .

FE 457 EU 4R 1R 23 35 0 ACEL P9 LB RN R g il
AR i TR A AR Ul R RN g i e 2 AR R A ) A
I B 48 b AR T A R 4 T (9. 5) L AR L X
T 9.5~7.5 5 ME4itk. Wk 5 R, biE
45 Lo 980N - T T R B AR Y T 00 A O T U

—T

Lad
(=
- T

a, 28t
—0—JRkEk9.5
24 —O—RIEN9
—A— RV N85
20F ——JEILAS

—— [ NTS
16 1 1 1 " " i
-28 -24 -20 ~16 -12 -8
A1)
(@) %
1100
| —o— [k K95
1000F —C— ELH9
| —A— R MSS
900} —v—JEILNS
= L —e—JElt TS
= 800
o L
2 200t
(ljz b
600 F
500
400 1 1 L 1 L ]
-28 -24 =20 ~16 -12 -8
AJ°)
(b) FEiMRE
1125
1100 F
1075
1050 F
B
= 1025+
5 —o— R R9.5
—A— JEIE MRS
975+ —— R A8
—— R NT.5
950 i 1 " 1 1 L 1 n 1
-28 -24 -20 -16 -12 -8
AN)
() HESCIREE

K5 R JCHR I A M 4 L X & Sl B 1 i 2 el
Fig.5 Effect of ignition timing angle and compression

ratio on engine performance



%12

T B AR R b BRI R S ML AR R I T 5 2977

x3 ITEBEERRILEHSHIILL
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